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OC»4POSrnmS HXt NASAL ADMINISIIIATION 

The present invention relates to a novel composition for nasal administration of 
medicaments. 

5 

The nasal passages may be used as a route of administration, for instance an ointment 
such as Bactroban Nasal may be applied to the anterior nares of the nose for a local 
topical effect Spray formulations may applied to the nostrils. In addition, medicaments 
may administered to the lungs via the nostrils, using an aerosol or nebuliser. The nasal 
10 passages comprise mucosal tissues which might be used as means of systemically 

delivering a medicament Such local topical or systemic delivery would be enhanced if 
the formulation was to have a prolonged residence time in the nasal passages. 

Accordingly, the present invention provides a sprayable composition adapted for 
1 5 prolonged residence in the nasal passage, in particular the nasal pharynx, which 
comprises: 

(a) an amphiphilic agent that increases in viscosity on contact with water; 

(b) a non-aqueous diluent for the ampiphilic agent, 

(c) a powdered medicament in suspension. 

20 

Amphiphilic agents are substances containing both hydrophilic and lipophilic groups. In 
liquid form, these agents are generally capable of spontaneous self-association in tiie 
presence of water, with a consequent increase in viscosity. This self-association results in 
a change in prop^es ranging from the formation of viscous liquids to semi-rigid gels. 
25 This behaviour has been characterised as due to the formation of long range order in the 
liquid system giving several distinct phases ^ch have been called "liquid crystalline 
phases". 

Materials known to exhibit such properties and which are suitable for use in a 
30 medicament formulation include mono-glycerides such as mono-olein and mono-linolein, 
phospholipids such as phosphatidyl cholines, and galactolipids such as galactoyl- 
diglycerides. 

Typically the monoglycerides are long-chain fatty acid monoglycerides, optionally 
35 comprising up to 1 0% (w/w) of a loi^-chain fatty acid diglyceride and/or a small amount 
by weight of a free long-chain fatty acid. The mono- and di-glycerides may each include 
blends of different long-chain fatty acid mono- and di-glycerides. Suitable long-chain 
fatty acid monoglycerides include glycerol monooleate, glycerol monopalmitate and 
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glycerol monostearate. Suitable commercially available examples of such include the 
products available under the trade names MYVEROL, such as MYVEROL 1 8-99, 
MYVATEX, MYV APLEX, and GMORPHIC 80 respectively, from Eastman Kodak 
Chemicals, Rochester, New York. A further useful long-chain fatty acid monoglyceride- 

5 containing product is ARLACEL 1 86 (available from ICI Americas Inc.) which includes, 
in addition to glycerol monooleate, propylene glycol (10%). The main fatty acids of 
MYVEROL 18-99 are oleic acid (61%), linoleic acid (21%), linolenic acid (9%) and 
pahnitic acid (4%). Suitably in such long-chain monogiycerides, the major fatty acid 
component is a Ci g-saturated, monounsaturated or polyunsaturated fatty acid, preferably 

10 a C 1 g-monounsaturated or polyunsaturated fatty acid. Suitably the monoglyceride will 
have an HLB value in the range of about 2.5 to 6. The HLB value of the product 
MYVEROL 1 8-99 is 3.7. 

In the present invention the amphiphilic substance is preferably glyceryl mono-oleate 
1 5 (mono-olein). As indicated above, in its commercially available form, glyceryl mono- 
oleate is a material which is predominantly glyceryl mono-oleate but also contains minor 
amounts of related mono and di-glycerides. Accordingly, the amount that is effective in 
a particular spray formulation wiU vary dependent on the level of glyceryl mono-oleate in 
ttie commercial material used. 

20 

To obtain a sprayable formulation, the amphiphilic substance is combined with a liquid 
diluent The dilurat is selected on the basis of compatibility e.g. producing a stable blend 
with the amphiphilic agent, and the ability to achieve a sprayable blend without excessive 
dilution that will reduce the self-association on contact with water and detract from the 

25 desired viscosity increase. Typically, a diluent is a pharmaceutically acceptable oil, most 
preferably a fatty acid triglyceride, typically vegetable (i.e. plant derived) oil, since 
mineral oils such as parafBn oil have been implicated in undesirable side effects ^en 
inhaled. Suitable vegetable oils include coconut oil, sesame oil and soya bean oil. In 
this invention, the preferred diluent is a vegetable oil, most preferably coconut oil, that 

30 has been fractionated so that it is predominantly medium chain length triglycerides. 

Typically the proportion of amphiphilic agent to oil is from 2: 1 to 1 :4, preferably 1 : 1 to 
1 :2. Ideally, the amount of diluent is adjusted so that the formulation is of a viscosity that 
is suitable for spray delivery at 20*^0 or above. 

35 Suitable medium-chain fatty acid triglycerides for use in the present invention may be of 
natural, semi-synthetic or synthetic origin and may include blends of different medium 
chain fatty acid triglycerides. The term '^medium-chain fatty acid" as used herein refers to 
a fatty acid having fix>m 6 to 12, preferably 8 to 10 carbon atoms which may be branched 
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or unbranched, preferably unbranched and ^^ch may be optionally substituted. Certain 
neutral plant oils, such as firactionated coconut oils, provide convenient sources of 
medium-chain fetty acid triglycerides. The triglyceride suitably comprises from 50 to 
100% (w/w) of caprylic (Cg) acid and from 0 to 50% (w/w) of capric (Cjo) acid 

5 triglycerides. Suitable examples include those available under the trade names 
MYRTTOL; CAPTEX (Karlshams Lipid Specialties, Columbus OH), for instance 
CAPTEX 355, CAPTEX 300, CAPTEX 350, CAPTEX 850 and CAPTEX 8000; 
MIGLYOL (BASF), for instance the grades MIGLYOL 810, MIGLYOL 812 AND 
MIGLYOL 818 (which also comprises a linoleic acid triglyceride) and MAZOL 1400 

10 (Mazer Chemical, Guemee, II). The fatty acid content of representative products is: 
CAPTEX 355™ - CAPROIC ACID (2%), CAPRYLIC ACID (55%) and capric acid 
(42%); CAPTEX 8000 - at least 98% caprylic acid, MYGOL 810 - caproic acid (2%), 
caprylic acid (65-75%), capric acid (25-35%) and MIGLYOL 812 - caproic acid (3%), 
caprylic acid (50-65%), capric acid (30-45%) and lauric acid (5%) (manu&cturer's. data). 

15 

The sprayable formulations of this invention are ei^pecially suitable for nasal delivery, 
because in the humid environment of the nasal passages they increase in viscosity by 
contact with water, and so are better able to resist wash-out when in contact with nasal 
surfaces. The prolonged residence time of formulations of the present invention in the 
20 iiasal passages, especiaUy the riasal pharyiix, iiiakes them particularly suitbabl^ 

treatment with local action or, since it provides prolonged contact of the formulation with 
an absorptive region, systemic delivery of a medicament 

Suitable medicaments include antibiotics, for instance mupirocin or a pharmaceutically 
25 acceptable salt or ester th^eof 

An antibiotic such as mupirocin may be used in the prophylactic treatment of recurrent 
sinusitis, and otitis media. 

30 Suitable pharmaceutically acceptable salts of mupirocin are well known in the art and 
include alkali metal salts such as sodium and lithium and alkaline earth metal salts such 
as calciimi, of which the calcium salt is preferred, in particular the crystalline dihydrate 
fix>m thereof described in £P 0 167 856-A (Beecham Group). Other suitable salts include 
silver and aluininium salts and ammonium and substituted- ammonium salts. The salts 

35 may be anhydrous or may be in the form of pharmaceutically acceptable solvates, for 
instance alcoholates and, especially, hydrates. Preferred salts include the calcium, silver 
and lithium salts, in particular the calcium salt. In the case of the calcium salt of 
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mupirtKin, the ciystalline sah is preferably used, especially the crystalline hydrated 
calcium salt, more preferably the crystalline dihydrate salt. 

Suitable pharmaceutically acceptable esters of mupirocin are well known in the art and 
S include lower alkyl esters, especially tiie methyl and ethyl esters. 

Since the medicament is suspended in a non-aqueous carrier, it is preferably present as a 
finely divided powder. This may be achieved by milling, and most suitably by 
micronising (fluid energy milling) so that the medicament has a particle size less than 100 
10 ^m, preferably less than 10 |im. 

Typically an antibiotic will be used at between 0. 1 and 1 0%, preferably 2 and 8%, 
typically about 4-6%, by weight of the formulation. It is preferred to use a relatively high 
dosage level, to reduce the risk of the development of bacterial resistance. Also, to avoid 
IS excessive spray volumes ^^ch will be uncomfortable in nasal administration, the 

medicament is preferably present at a relatively high loading compared to other topical 
administration formulations. For example, mupirocin may be added at a level of 4% w/w 
to a carrier based on coconut oil and glycerylmonooleate, so that a sprayed dose of 125 
^l will deliver approximately S mg approximately S mg of mupirocin. 

20 

Formulations of the present invention may be administered by a conventional pump 
dispenser suitable for nasal administration. For treatment of recurrent sinusitis and otitis 
media the formulation is preferably sprayed into the nasal passages ^ere natural 
processes carry die medicament through the nasal passages to reach deep seated sites of 
25 infection. Theviscosity increase on contact with moisture prolongs the residence of the 
medicament and prevents early wash-out 

In the use and method of this invention, the amphiphilic agent and non-aqueous diluent 
are typically in the preferred forms described above. 

30 

The composition of this invention may be produced by conventional pharmaceutical 
techniques. Thus, for example, amphiphilic substance and diluent may be blended by 
mixing together at an elevated temperature. The mixture may then be cooled to room 
temperature, and, after the addition of any further optional ingredients, stirred to ensure 
35 adequate dispersion. The medicament may be added during hot i»reparation of the base, 
or may be added with additional ingredients after cooling of ttie base. If necessary, the 
composition may be provided in sterile condition. 
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Optional ingredients that may be added if desired include colourings and flavourings. 

Surprisingly it has been found that the addition of the calcium salt of Mupirocin to a 
mixture of glyceryl mono-oleate and fiactionated coconut oil improves the physical 
5 stability and rheology of the resulting blend. 

The invention is illustrated by the following Example. 

Example 

10 A carrier for a nasal spray formulation was prepared by forming a blend of 67% w/w 
fiactionated coconut oil (medium chain length)* and 33% w/w of glyceryl mono-oleate 

To this blend was added 0.2% w/w of powdered lemon juice flavour, foUowed by 4% 
w/w of micronized calcium Mupirocin. 

1 S The resultant formulation has a viscosity which is spmyable at 20^C or above. When 
sprayed into the nose of a patient, the liquid coats the nasal passages and contact with 
moisture inside the nose (from the mucous membranes, and the humid environment 
generally) causes the carrier to thicken. This prolongs the residence time of the sprayed 
formulation on the nasal sur&ces. A spray volume of about 125 ^1 contains 

20 approximately S mg Mupirocin. 

^Commercial product Miglyol, obtainable from HQls 

Commercial product Myverol 18-99, obtainable from Eastman 
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CLAIMS 

1 . A sprayable composition ackqited for prolonged residence in the nasal passage, in 
particular the nasal pharynx, ^^ch comprises: 

5 (a) an amphiphilic agent that increases in viscosity on contact with water, 

(b) a non-aqueous diluent for the amphiphilic agent, 

(c) a powdered medicament in suspension. 

2. A composition according to claim 1 , in which the amphiphilic agent is selected 
1 0 &om mono-glycerides, phospholipids and galactolipids. 

3 . A composition according to claim 2, in vAdch the amphiphilic agent is glyceryl 
mono-oleate (mono-olein). 

IS 4. A composition according to any one of claiins 1 to 3, in which the diluent is a 
pharmaceutically acceptable oil. 

5. A composition according to claun 4, in vAdch the diluent is a fstty add 
triglyceride oil. 

20 

6. A composition according to claim S, in which the fatty acid triglyceride oil is 
coconut oil, sesame oil or soya bean oil. 

7. A composition according to claim S or 6, in which the fatty acid triglyceride has 
25 been fractionated so tiiat it is predominantly medium diain length triglycerides. 

8. A composition according to any one of claims 4 to 7 in which the proportion of 
amphiphilic agent to oil is fipom 2:1 to 1:4. 

30 9. A composition according to any one of claims 1 to 8, in which the medicament is 
an antibiotic. 

10. A composition according to claim 9, in which the antibiotic is mi^irocin, or a 
pharmaceutically acceptable salt or ester there of 

35 
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